ABSTRACT A high speed pneumatic drill was used to perform 190 percutaneous transthoracic biopsies in 161 patients. The resultant cores of tissue provided a definite diagnosis in 146 patients, giving a success rate of 90 7%. Complications occurred in 58 patients, subcutaneous emphysema being the most common, though only seven patients required active treatment, giving a rate of 3-7% for important complications. One patient died within 24 hours of the biopsy procedure owing to asphyxia resulting from aspiration of the contents of an acutely dilated stomach. Our experience clearly establishes that the drill biopsy as used by us is simple and safe and can be carried out in an outpatient department, yielding better overall results than any other procedure for closed biopsy of the lung currently practised.
Chest radiography, bronchoscopy, and pulmonary function studies are helpful for detecting pulmonary and mediastinal abnormalities, but specific diagnosis often requires microbiological and histopathological examination of the affected tissue. There has thus been an increasing demand for lung biopsy procedures. With the development of a range of new biopsy instruments and advanced cytological techniques, procedures for closed biopsy of the lung have increasingly usurped the place of the open approach.
In 1969 Steele and Winstanley' claimed that closed lung biopsy using a high speed pneumatic drill yields, with a low incidence of complications, a larger sample for the pathologist and thereby enhances the diagnostic accuracy. Impressed by their results, we adopted pneumatic drill biopsy of the lung as a routine practice; this report presents an analysis of our nine years' experience of the method.
Methods
We used a closed biopsy procedure using a high speed pneumatic drill for all patients with lung lesions referred to our department from January 1978 to December 1986 in whom sputum examination, chest radiography, biochemical or serological studies, and Address for reprint requests: Professor P Shatapathy, Department of Cardiovascular and Thoracic Surgery, Kasturba Medical College Hospital, Manipal-576119, Karnataka, India.
Accepted 6 April 1987 bronchoscopic (both rigid and fibreoptic) investigations failed to provide a definite diagnosis. The absolute contraindications to choosing this technique of lung biopsy were: suspected vascular lesions, suspected hydatid cyst or bulla, lesions situated very close to the mediastinal structures, and the presence of a bleeding diathesis. Patients with a solitary pulmonary nodule were not subjected to drill biopsy unless they refused to give consent for exploratory thoracotomy, and those with extensive bilateral lesions with very poor lung reserve were generally investigated by open lung biopsy.
THE INSTRUMENT
The high speed biopsy drill (Down Surgical Ltd, Mitcham, England) consists of a trephine and a drill. The hollow steel trephine is 7 5 cm long with an external diameter of 3 mm and an internal diameter of 2 1 mm. It has a right angle smooth cutting edge. The bore is rifled internally for 5mm behind the cutting edge to guide the tissue into the lumen. This is fitted with a sharp pointed keyed stylet projecting 2-5 mm beyond the end. The hub of the trephine is connected by a Luer fitting to the spindle of a small Desoutter pneumatic drill, which is driven by compressed air from a cylinder fitted with a reducing valve and rotates at a trigger controlled speed up to 15 000 rev/min at a pressure of 7 kg cm2.
THE TECHNIQUE
The biopsy was performed under local anaesthesia with the patient in a supine, lateral, or occasionally 858
Drill biopsy in the diagnosis of lung lesions prone position, depending on the site of the lesion. The exact location of the lesion in the lung and its distance from the skin surface was assessed by posteroanterior and corresponding lateral radiographs of the chest. A small cruciate incision (5 x 5 mm) was made on the skin after preparation and anaesthetic infiltration. The trephine, with the pointed stylet in place, was introduced through the skin incision until the parietal pleural layer was felt to be pierced. A skin guard was slid and secured on to the trephine before specimens of superficially located lesions were obtained. The position of the guard was adjusted on the trephine so that at least 2-5 cm of the trephine would pass into the area of the lung harbouring the lesion without boring through the lesion and endangering adjacent structures. Thereafter the patient was asked to hold his breath in inspiration while the stylet was removed and the trephine was connected to the pneumatic drill. The drill was then activated and the trephine was allowed to drill in quickly until the desired depth was reached or the guard came in contact with the chest wall. Usually we used a driving pressure of 3*5A4kg/cm2 in cases with localised radiodensities and of Skg/cm2 in diffuse lesions. To retain the core of tissue in the trephine and retrieve it, the pneumatic drill was removed and a glass syringe, containing 5 One hundred and twenty patients had unilateral lesions, and 88 of these had mass lesions (> 5 cm diameter) on routine chest radiographs. The diagnostic yield in the latter category was 100% (86-4% on the first attempt). In the remaining 32 patients with unilateral disease the lesions measured less than 5 cm in diameter, the smallest being about 27 mm. Twenty three out of these 32 (71-9%) had a positive biopsy result.
Out of 41 subjects with bilateral lesion, 29 had diffuse opacities on the chest radiograph. A positive biopsy result was obtained in 25 of these 29 subjects (86 2%). The success rate for the first biopsy procedure in this subset was 69%. The diagnostic yield in 12 subjects with bilateral lesions but with at least one area of radiodensity of 5 cm or more was 10/12 (83.3%). A repeat biopsy gave a negative result in one subject and the other refused a second procedure.
The size of the biopsy specimen varied from 35 x 2 mm cylinders of tissue to small fragments of 2-3 mm. Generally, the largest cylinders were obtained from solid peripheral lesions and from patients with dense parenchymal disease. The various diagnoses established by histopathological studies, and sometimes corroborated either by microbiological examination of the material obtained by pneumatic drill biopsy or by the response to treatment, are shown in table 1.
Complications (table 2) followed the drill biopsy procedures in 58 instances (30 5%) but were important enough to warrant treatment in only seven (3.7%). In the present series there was only one case of haemopneumothorax requiring tube drainage. This patient, with bilateral diffuse lung opacities, died within 24 hours as a result of asphyxia from aspiration of vomitus after developing acute dilatation of the stomach. Though this one death (0-6%) cannot be directly ascribed to the biopsy procedure, it nevertheless resulted from development that occurred during the management of the biopsy related complication.
After the biopsy 13 patients (6 8%) developed pneumothorax, which was detected clinically and confirmed by chest radiograph, giving an incidence of 6-8% of the biopsy procedures. Seven of these 13 were from the category of unilateral mass lesions, two had coin lesions, three belonged to the bilateral diffuse group, and one came from the other bilateral subset, giving incidences of 7%, 5.4%, 8-3% , and 7 6% of the procedures in the respective groups. Shatapathy, Sahoo, Rao, Krishnan, Rau, Padhee lesion had been localised on posteroanterior and lateral radiographs. Besides the higher diagnostic yield, we had a very low incidence of important complications (3-7%-table 3) . No biopsy procedure is absolutely safe. Open lung biopsy procedure may be associated with a fatality rate of over 30%.8 Deaths have also been associated with other procedures: 0-1% for fine needle aspiration biopsy,9 0-3% for bronchoscopic biopsy,'0 and 0-1% for brush biopsy.11 Already Pneumothorax is the important non-fatal complication of closed lung biopsy. Its incidence for drill biopsy has been quoted as 26-65%, 3 while for needle biopsy it has ranged from zero14 to 57%.15 In the present series significant pneumothorax requiring intercostal drainage followed 3-2% of procedures. Our overall incidence of pneumothorax, however, could be much higher than the recorded figure of 6-8% because as an economy measure chest radiographs were not routinely taken after the biopsy procedure and minor pneumothorax could well have escaped clinical detection.
The 6-8% incidence of haemoptysis in the present series is within the reported range of this complication associated with needle biopsy procedures-from We thank Mr M Ganapathi Nayak for typing this manuscript. 
Drill biopsy in the diagnosis of P V Rau and A Padhee
Now that relatively safe and non-invasive methods of biopsy are available, a firm diagnosis can be made in many cases of diffuse lung disease. At the same time histopathologists are increasingly faced with a bewildering range of changes, often in tiny samples of tissue. This book deals specifically with the pathology of disorders characterised by diffuse infiltration of the lung parenchyma-disorders which are frequently investigated by transbronchial, needle, or open biopsy. In the opening chapter the general principles of processing and interpretation are covered, and there is a short but highly relevant section on the "abnormal, non-diagnostic" specimen. The second chapter is devoted to infective processes, with emphasis on viral and fungal disease, tuberculosis, and pneumocystis pneumonia. Subsequent chapters deal with pulmonary eosinophilia, hypersensitivity pneumonitis and drug induced disease, diffuse alveolar damage, interstitial pneumonitis, vascular disease, and sarcoidosis. In the section on malignant neoplasms the emphasis is on diffuse infiltrative neoplasms, including lymphomas, metastatic disease, alveolar carcinoma, and Kaposi's sarcoma. The final chapter describes a miscellany of disorders such as histiocytosis X, alveolar proteinosis, and amyloidosis. The text is well written and copiously illustrated by high quality photomicrographs. References are comprehensive and up to date. This book is not meant to be exhaustive. The authors have wisely omitted the exotic, concentrating instead on problems most commonly met with in contemporary practice. Inevitably, some topics could have been covered in more detail. Amiodarone toxicity, for instance, is dismissed in two sentences and one incomplete reference, and paraquat poisoning seems to have been forgotten. Nevertheless, this book ranks among the best of the currently available monographs on pulmonary pathology. Although primarily a bench guide for pathologists, it will also be a useful reference work for clinicians concerned with the management of chest disease-CWE. 
